
VitaminsVitamins andand mineralsminerals



VitaminsVitamins

�� OrganicOrganic moleculesmolecules thatthat functionfunction in a in a widewide variety variety ofof capacitiescapacities
withinwithin thethe bodybody

�� as as cofactorscofactors for for enzymaticenzymatic reactionsreactions
�� as as antioxidantsantioxidants
�� in in energyenergy metabolismmetabolism

�� TheyThey are are necessarynecessary for for ourour growthgrowth, vitality, , vitality, andand generalgeneral wellwell--
beingbeing

�� TheyThey generallygenerally cannotcannot bebe synthesizedsynthesized by by mammalianmammalian cellscells andand, , 
thereforetherefore, , mustmust bebe suppliedsupplied in in thethe dietdiet

�� TheyThey are are neededneeded by by thethe body in body in smallsmall amountsamounts

�� HypovitaminosisHypovitaminosis
�� AvitaminosisAvitaminosis





TwoTwo distinctdistinct typestypes ofof vitaminsvitamins

�� WaterWater solublesoluble vitaminsvitamins
�� Thiamin (B1)Thiamin (B1)
�� Riboflavin (B2)Riboflavin (B2)
�� Niacin (B3)Niacin (B3)
�� PantothenicPantothenic AcidAcid (B5)(B5)
�� PyridoxalPyridoxal, , PyridoxaminePyridoxamine, , PyridoxinePyridoxine (B6)(B6)
�� BiotinBiotin
�� CobalaminCobalamin (B12)(B12)
�� FolicFolic AcidAcid
�� AscorbicAscorbic AcidAcid (vitamin C)(vitamin C)

�� FatFat solublesoluble vitaminsvitamins
�� Vitamin AVitamin A
�� Vitamin DVitamin D
�� Vitamin EVitamin E
�� Vitamin KVitamin K



approxapprox. 1 . 1 -- 5mg 5mg FatFat--solublesoluble, , lightlight
andand oxygenoxygen--
sensitivelysensitively

SmokerSmoker, , 
vegetarianvegetarian, in , in 
casecase ofof highhigh
alcoholalcohol
consumptionconsumption, , 
intakeintake ofof
catharticcathartic, , birthbirth
controlcontrol pillpill, , 
antibioticsantibiotics

ImpairedImpaired visionsvisions, , 
headacheheadache, , 
nauseanausea, , vomitusvomitus, , 
tirednesstiredness, skin , skin 
changechange

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

GrowthGrowth stop, stop, 
nightnight blindnessblindness

NormalNormal growthgrowth, , 
functionfunction andand
protectionprotection ofof
skin, skin, eyeseyes andand
mucousmucous
membranemembrane

CodCod--liverliver oiloil, , 
liverliver, , kidneykidney, , milkmilk
productsproducts, , butterbutter, , 
yolkyolk, as , as 
provitamine A in provitamine A in 
carrotscarrots

Vitamin A Vitamin A 
((RetinolRetinol) ) 

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 2mg (. 2mg (AtAt
carbohydratescarbohydrates--
packedpacked nutritionnutrition
somesome more)more)

WaterWater--solublesoluble, Thiamin , Thiamin getsgets
destroyeddestroyed by by heatheat andand longlong
storagestorage, , butbut not by not by freezingfreezing. . 
DailyDaily intakeintake ofof vitamin B1 vitamin B1 isis
importantimportant, , becausebecause thethe body body 
cancan´́t t storestore B1, B1, whichwhich comescomes
overover thethe foodfood

Diet, Diet, youthyouth, , 
pregnantpregnant andand
nursingnursing womenwomen, , 
alcoholalcohol
consumptionconsumption, , 
intakeintake ofof birthbirth
controlcontrol pillpill, , 
antibioticsantibiotics, , 
chemotherapyechemotherapye

NoneNone

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

HeavyHeavy musclemuscle-- andand
nerve nerve disturbancesdisturbances, , 
tirednesstiredness, , 
dyspepsiasdyspepsias, dropsy, , dropsy, 
cardiaccardiac
insufficiencyinsufficiency, , 
crampscramps, , paralysesparalyses, , 
prickleprickle in in armsarms andand
legslegs

ImportantImportant for for thethe nerve nerve 
systemsystem, , liverliver damagedamage, , 
inefficiencyinefficiency, , pregnancypregnancy, , 
mosquitomosquito protectionprotection ((highhigh--
dosed), dosed), productionproduction ofof
energyenergy, , affectsaffects thethe
carbohydratescarbohydrates metabolismmetabolism, , 
importantimportant for for thethe thyroidthyroid
functionfunction

WheatWheat germsgerms, , 
wholemealwholemeal
cerealscereals, , peaspeas, , 
heartheart, , porkpork, , 
barmbarm, , oatmealoatmeal, , 
liverliver, , brownbrown ricerice

Vitamin Vitamin 
B1 B1 
(Thiamin)(Thiamin)

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 2 mg. 2 mgWaterWater--solublesoluble, , 
foodfood withwith Vitamin Vitamin 
B2 B2 shouldshould bebe
storedstored coolcool andand
darkdark. . 

PregnancyPregnancy, , intakeintake
ofof birthbirth controlcontrol pillpill
andand antibioticsantibiotics, , 
chemotherapychemotherapy, , 
feverfever, , smokersmoker, , oldold
peoplepeople

not not knownknown

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

((rarelyrarely) skin ) skin 
inflammationinflammation, , 
brittlebrittle nailsnails, , 
anaemiaanaemia, , calluscallus
attritionattrition

ImportantImportant for body for body 
growthgrowth, , untilizationuntilization
ofof fatsfats, protein , protein andand
carbohydratescarbohydrates, , wellwell
for skin, for skin, eyeseyes andand
nailsnails, , importantimportant
energyenergy bringerbringer, , 
oxygen transportoxygen transport

MilkMilk productsproducts, , 
MeatMeat, , wholemealwholemeal
cerealcereal, , cheesecheese, , 
eggseggs, , liverliver, , seasea--
fishfish, , greengreen leafyleafy
vegetablesvegetables, , wheywhey
powderpowder

Vitamin B2 Vitamin B2 
(Riboflavin)(Riboflavin)

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



13 13 -- 16 mg16 mgWaterWater--solublesoluble, , 
effecteffect isis
outweighedoutweighed by by 
sugarsugar andand alcoholalcohol

LaborLabor, , feverfever, , 
nursingnursing womenwomen

((withwith overover 100mg a 100mg a 
dayday) ) prurituspruritus, , 
nauseanausea, , allergiesallergies

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

Skin Skin andand mucosamucosa
inflammationinflammation, , 
headacheheadache, , 
tremblingtrembling, , vertigovertigo, , 
sleepsleep disturbancedisturbance, , 
depressionsdepressions, , 
feelingfeeling ofof prickleprickle
andand deafnessdeafness in in thethe
limbslimbs

BuildingBuilding andand
degradationdegradation ofof fatfat, , 
protein protein andand
carbohydratescarbohydrates, , 
goodgood sleepsleep

BarmBarm, , peanutspeanuts, , 
peaspeas, , liverliver, , poultrypoultry, , 
fishfish, lean , lean meatmeat

Vitamin B3 Vitamin B3 
(Niacin, (Niacin, 
NicotineNicotine
acidacid))

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 10 mg. 10 mgWaterWater--solublesoluble, , 
heatheat--sensitivesensitive

OldOld peoplepeople, , 
pregnantpregnant andand
nursingnursing womenwomen, , 
burdenburden, , drinkingdrinking
much much coffeecoffee anan
teatea

OverOver urine urine 
excretedexcreted

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

Nerve Nerve 
malfunctionsmalfunctions, , badbad
healinghealing ofof
woundswounds, , earlyearly
turningturning greygrey, , 
weakenedweakened
immuneimmune systemsystem

AgainstAgainst turningturning
greygrey, , hairhair lossloss, , 
hairhair andand mucousmucous
membranemembrane
illnessesillnesses, , 
necessarilynecessarily for for 
thethe dismantlingdismantling
ofof fatfat, , proteinsproteins
andand
carbohydratescarbohydrates

LiverLiver, , vegetablevegetable, , 
wheatwheat germsgerms, , 
asparagusasparagus, , crabscrabs, , 
meatmeat, , sunflowersunflower
corescores, , 
PumpernickelPumpernickel

Vitamin B5 Vitamin B5 
((PantothenPantothen
acidacid))

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 2 mg. 2 mgWaterWater--solublesoluble, , 
neitherneither heatheat nor nor 
lightlight--resistingresisting

Period Period ofof growthgrowth, , 
intakeintake ofof birthbirth
controlcontrol pillpill, , 
cortisonecortisone, , duringduring
physicalphysical andand mentalmental
loadload, , beforebefore thethe
menstruationmenstruation

WithWith intakeintake ofof thisthis
for a for a longerlonger timetime in in 
formform ofof tabletstablets itit
cancan deposit in deposit in thethe
body body tissuetissue andand
leadlead to nerve to nerve 
damagesdamages..

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

((ratherrather rarelyrarely) ) 
intestineintestine problemsproblems, , 
badbad skin, skin, tirednesstiredness, , 
roughrough cornerscorners ofof
thethe mouthmouth

TravelTravel sicknesssickness, , 
neuralgianeuralgia, , liverliver
damagedamage, , 
premenstrualpremenstrual
syndrome, syndrome, 
digestiondigestion ofof
protein, most protein, most 
importantimportant hormone hormone 
in in pregnancypregnancy
togethertogether withwith folicfolic
acidacid, , detoxicationdetoxication

BananasBananas, , nutsnuts, , 
wholemealwholemeal
productsproducts, , yeastyeast, , 
liverliver, , potatospotatos, , 
greengreen beansbeans, , 
cauliflowercauliflower, , carrotscarrots

Vitamin B6 Vitamin B6 
(Pyridoxin)(Pyridoxin)

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 0,5 mg. 0,5 mgWaterWater--solublesolubleIntakeIntake ofof
birthbirth
controlcontrol pillpill, , 
antibioticsantibiotics
andand
catharticscathartics

not not knownknown

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

StatesStates ofof
exhaustingexhausting, skin , skin 
inflammationsinflammations, , 
muscularmuscular painspains, , 
hairhair lossloss, , nauseanausea

Skin Skin deseasesdeseases, , lossloss in in 
growthgrowth ofof hairshairs, , liverliver
damagedamage, , assistsassists
metabolismmetabolism, , 
carbohydratecarbohydrate andand
fattyfatty acidacid activityactivity, , 
togethertogether withwith vitamin vitamin 
K K itit isis neededneeded for for 
buildingbuilding upup thethe clottingclotting
factorsfactors

LiverLiver, , 
cauliflowercauliflower, , 
champignonschampignons
, , wholemealwholemeal
productsproducts, , 
eggseggs, , 
avocadoavocado, , 
spinachspinach, , 
milkmilk

Vitamin B7 Vitamin B7 
(Biotin)(Biotin)

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 160 . 160 µµggWaterWater--solublesoluble, , 
do not do not toleratetolerate
withwith heatheat, , lightlight
oror oxygenoxygen

PregnantPregnant andand
nursingnursing womenwomen, , 
smokersmoker, , youthyouth

AllgergiesAllgergies, , sleepsleep
disturbancesdisturbances andand
badbad moodsmoods ((withwith
more more thanthan 15 mg 15 mg 
a a dayday))

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

AnaemiaAnaemia, , 
digestingdigesting
disturbancesdisturbances, , 
disturbancesdisturbances ofof
hairhair --, bone , bone andand
cartilagecartilage growthgrowth

LiverLiver damagedamage, , 
cell cell divisiondivision, , 
healinghealing andand
growthgrowth ofof
musclesmuscles andand cellscells, , 
protein protein 
metabolismmetabolism

LiverLiver, , wheatwheat
germsgerms, , cucurbitcucurbit, , 
champignonschampignons, , 
spinachspinach, , avocadoavocado

Vitamin B9 Vitamin B9 
((FolicFolic acidacid))

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 5 . 5 µµggWaterWater--solublesoluble, , 
heatproofheatproof

DiabeticsDiabetics, , pregnantpregnant
andand nursingnursing womenwomen, , 
vegetarianvegetarian, , veganvegan, , 
intakeintake ofof birthbirth
controllcontroll pillpill, , 
antibioticsantibiotics andand antianti
crampcramp meansmeans, , 
chemotherapychemotherapy

Not Not possiblepossible, , 
becausebecause itit willwill bebe
excretedexcreted by by thethe
bodybody

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

AenaemiaAenaemia, nerve , nerve 
disturbancesdisturbances, , 
nervousnervous
disturbancesdisturbances, , 
changeschanges in in thethe lunglung
andand thethe spinal spinal 
marrowsmarrows

BuildingBuilding substance substance 
ofof cytoblastcytoblast andand
erythrocyteerythrocyte, nerve , nerve 
painspains, skin , skin andand
mucosamucosa
inflammationinflammation, , liverliver
damagedamage

LiverLiver, , milkmilk, , yolkyolk, , 
fishfish, , meatmeat, , oystersoysters, , 
quarkquark, , barmbarm

Vitamin B12Vitamin B12
((CobalaminCobalamin))

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 75 mg . 75 mg -- 200 mg200 mgWaterWater--solublesoluble, oxygen , oxygen andand
drynessdryness--sensitivelysensitively, not for a , not for a 
longlong timetime storestore

SmokerSmoker, , pregnantpregnant andand
nursingnursing womenwomen, , olderolder
peoplepeople, , dietsdiets, , alcoholalcohol
consumptionconsumption, , intakeintake
ofof birthbirth controlcontrol pillpill, , 
antibioticsantibiotics, , cortisonecortisone, , 
analgesicsanalgesics andand
barbituratesbarbiturates

In In thethe casecase ofof
overdosingoverdosing in in formform
ofof powderpowder andand pillspills
nauseanausea, , vomitingvomiting
andand urine urine stonesstones
cancan bebe thethe resultresult..

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

GumGum--bleedbleed, , tirednesstiredness, , 
jointjoint painpain andand
headacheheadache, , badbad healinghealing
ofof woundswounds, , lacklack ofof
appetiteappetite, , scurvyscurvy, , 
inefficiencyinefficiency

InflammationInflammation andand
bleedingbleeding--restrainingrestraining, , 
assistsassists thethe body's body's 
defencesdefences, , protectsprotects cellscells
againstagainst chemicalchemical
destructiondestruction, , activatesactivates
enzymesenzymes, , structurestructure ofof
connectiveconnective tissuetissue, , bonesbones
andand dentaldental enamelenamel, , fasterfaster
healinghealing ofof woundswounds, , 
stabilisationstabilisation ofof psychepsyche

DogrosesDogroses, , seasea
buckthornbuckthorn, , citriccitric
fruitsfruits, , blackblack
currantscurrants, , potatoespotatoes, , 
paprika, paprika, tomatoestomatoes, , 
collardcollard, , spinachspinach, , 
vegetablesvegetables, , radishradish

Vitamin C Vitamin C 
((ascorbicascorbic
acidacid))

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 5 . 5 µµggFatFat--solublesoluble, , lightlight
sensitivelysensitively, , 
heatproofheatproof

BabiesBabies, , olderolder
humanshumans, , intakeintake ofof
birthbirth controlcontrol pillpill, , 
catharticcathartic, , 
antibioticsantibiotics, , 
barbituratebarbiturate

((onlyonly withwith manman--
mademade Vitamin D) Vitamin D) 
CalciumCalcium deposistsdeposists
in in bonesbones, , heartheart
musclemuscle, , bloodblood
vesselsvessels, , stomachstomach, , 
headacheheadache, , 
vomitingvomiting, , swindleswindle, , 
gastrogastro--intestinalintestinal
diseasesdiseases

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased needneedOverdosingOverdosing

Bone Bone curvaturecurvature andand
softeningsoftening, , increasedincreased
infectioninfection sensitivity, sensitivity, 
amyastheniaamyasthenia

RegulationRegulation ofof
calciumcalcium-- undund
phosphatphosphat
householdhousehold, , 
structurestructure ofof bone, bone, 
assitsassits admissionadmission
ofof calciumcalcium

CodCod--liverliver oiloil, , liverliver, , 
milkmilk, , yolkyolk, , butterbutter, , 
seasea fishfish, , herringherring, , 
champignonschampignons, , 
avocadoavocado

Vitamin D Vitamin D 
((CalciferolCalciferol))

LackLackEffectivenessEffectivenessMainMain occurrenceoccurrenceNameName



SynthesisSynthesis andand
activationactivation ofof
vitamin Dvitamin D



10 10 -- 30 mg (30 mg (withwith
fatfat--enrichenrich nutritionnutrition
more)more)

FatFat--solublesoluble, , itit isis
destroyeddestroyed by by openopen
storagestorage, , deepdeep--freezingfreezing oror
cookingcooking withwith much much fatfat

intakeintake ofof
catharticscathartics andand
bloodblood--fatfat--
loweringlowering
medicinesmedicines, , 
highhigh
consumptionconsumption
ofof alcoholalcohol

((particularlyparticularly by by 
syntheticallysynthetically
manufacturedmanufactured
capscaps) ) badbad healinghealing
ofof woundswounds, , 
deficiencydeficiency
symptomssymptoms, , 
swindleswindle, , nauseanausea

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

((rarelyrarely) ) amblyopiaamblyopia, , 
tirednesstiredness, , 
amyotrohiaamyotrohia, , dislikedislike, , 
reproductionreproduction
problemsproblems

StabilizationStabilization ofof thethe
immuneimmune systemsystem, , antianti--
inflammatoryinflammatory, cell , cell 
replacementreplacement, , protectionprotection
fromfrom radicalsradicals, , modulatesmodulates
cholesterol cholesterol levellevel andand
hormone hormone householdhousehold, , 
importantimportant for for bloodblood
vesselsvessels, , musclesmuscles andand
reproductionreproduction organsorgans

SunflowersSunflowers --, , 
corncorn --, , SojaSoja
andand wheatwheat
germgerm oiloil, , nutsnuts, , 
flaxseedflaxseed, , 
salsifysalsify, , 
peperonipeperoni, , 
collardcollard, , 
avocadoavocado

Vitamin EVitamin E
((TocopheroleTocopherole))

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



approxapprox. 2 mg. 2 mgFatFat--solublesoluble, , foodfood
withwith Vitamin K Vitamin K 
schouldschould bebe storedstored
darklydarkly

BabiesBabies, , highhigh
consumptionconsumption ofof
alcoholalcohol, , intakeintake ofof
birthbirth controlcontrol pillpill, , 
antibioticsantibiotics andand
cartharticscarthartics

WithWith intakeintake for a for a 
longerlonger timetime, , itit cancan
becomebecome toxidtoxid, , 
bleedingsbleedings, , hothot
flashesflashes, , renalrenal
diseasesdiseases

DailyDaily needneedCharacteristicsCharacteristicsIncreasedIncreased
needneed

OverdosingOverdosing

HighHigh dosesdoses ofof
vitamin A vitamin A andand E E 
workwork againstagainst
vitamin K.vitamin K.

NecessaryNecessary for for 
formationformation ofof thethe
bloodblood clottingclotting
factorsfactors

EggsEggs, , liverliver, , greengreen
collardcollard, , greengreen
vegetablevegetable, , bulbsbulbs, , 
oatmealoatmeal, kiwi, , kiwi, 
tomatoestomatoes, , cresscress

Vitamin K Vitamin K 
((PhyllochinonePhyllochinone))

LackLackEffectivenessEffectivenessMainMain
occurrenceoccurrence

NameName



MineralsMinerals andand tracetrace elementselements

�� InorganicInorganic elementselements thatthat alwaysalways retainretain theirtheir
chemicalchemical identityidentity

�� TheyThey cancan not not bebe changechange in in thethe bodybody
�� TheyThey cancan not not bebe destroyeddestroyed bebe heatheat, , airair oror

acidacid

�� TheThe mainmain rolesroles
�� Help to Help to maintainmaintain thethe bodybody´́s fluid balance (s fluid balance (sodiumsodium, , 

potassiumpotassium, chloride), chloride)
�� Bone Bone growthgrowth andand healthhealth ((calciumcalcium, , phosphorusphosphorus, , 

magnesium magnesium 
�� Antioxidant (Antioxidant (seleniumselenium, , zinczinc))



�� TheThe mineralsminerals
�� SodiumSodium
�� CalciumCalcium
�� PhosphorusPhosphorus
�� PotassiumPotassium
�� SulfurSulfur
�� ChlorideChloride
�� MagnesiumMagnesium

�� TheThe tracetrace elementselements
�� IronIron
�� ZincZinc
�� IodineIodine
�� SeleniumSelenium
�� CopperCopper
�� ManganeseManganese
�� FluorideFluoride
�� ChromiumChromium
�� MolybdenumMolybdenum



dehydration,
muscle cramps,
kidney failure.

most foods, table
salt

about 6 g

needed for nerves to
work, controls the
amount of water in cells
and blood.

Sodium

heart and other
muscles may not
work properly

all foods,
especially meats,
vegetables, milk

1 - 2 mg
needed for muscles and
nerves

Potassium

muscles do not
work properly

green vegetables,
milk, meat

about 13 mg
bone structure, control
of nerve and muscle
action

Magnesium

anaemia

liver, eggs, red
meat, beans,
groundnuts,
plantain, raisins,
cocoa

13 - 16 mg
helps the blood to
transport oxygen

Iron

tooth decaymilk, toothpaste
0.7 parts per 

million in 
water

hardens bones and
teeth

Fluorine

Weak or brittle
bones

dairy products,
eggs, fish, soya
beans, leaves of
sweet potato,
cocoyam

about 700 mg

hardens bones and
teeth, needed for
muscles, helps blood to
clot.

Calcium

Effect of too
little

Food source
Adult daily
requirement

Use in bodyMineral



VitaminsVitamins andand athletesathletes

�� InadequateInadequate vitamin status vitamin status isis associatedassociated withwith
impairedimpaired capacitycapacity for for exerciseexercise

�� SupplyingSupplying additionaladditional amountsamounts ofof vitaminsvitamins = = beneficialbeneficial

�� IncreaseIncrease utilizationutilization ofof vitaminsvitamins in in exerciseexercise
metabolismmetabolism

�� AthletesAthletes
�� higherhigher intakeintake ofof energyenergy = = higherhigher intakeintake ofof vitaminsvitamins

�� SupplementationSupplementation withwith vitaminsvitamins
–– not not enhanceenhance performanceperformance



ImportantImportant vitaminsvitamins for for athletesathletes

�� AntioxidantsAntioxidants -- vitamin C vitamin C andand EE

�� A A suddensudden increaseincrease in in trainingtraining stress stress –– increaseincrease
ofof trainingtraining loadload, , exposureexposure to to altitudealtitude oror a a hothot
environmentenvironment

�� VeryVery hardhard trainingtraining =>=> musclemuscle damagedamage, , freefree
radicalradical--inducedinduced damagedamage



MineralsMinerals andand athletesathletes

�� Iron Iron andand calciumcalcium
�� ImportantImportant role in role in thethe heaheallthth andand performance performance ofof athletesathletes

�� SodiumSodium, , potassiumpotassium, chloride, chloride
�� WaterWater homeostasishomeostasis
�� DistributionDistribution ofof waterwater betweenbetween thethe ICF ICF andand ECFECF
�� SodiumSodium-- regulationregulation ofof bloodblood pressurepressure

�� Magnesium Magnesium 
�� RegulationRegulation ofof energyenergy metabolismsmetabolisms
�� A A cofactorcofactor andand activatoractivator for a for a numbernumber ofof enzymesenzymes
�� InvolvedInvolved in in calciumcalcium metabolismmetabolism
�� MainteniningMaintenining ofof electricelectric gradientsgradients acrossacross cell cell membranesmembranes
�� LostLost in in sweatsweat =>=> deficiencydeficiency = = musclemuscle crampscramps



MineralsMinerals andand athletesathletes

�� ZincZinc
�� A A cofactorcofactor in many in many enzymaticenzymatic reactionsreactions

�� TheThe promotionpromotion ofof tissuetissue repairrepair processesprocesses

�� EnhancingEnhancing immuneimmune functionfunction
�� IncreasingIncreasing resistanceresistance to to minorminor illnessillness andand

infectioninfection

�� SeleniumSelenium
�� AntioxidantAntioxidant ((glutathioneglutathione peroxidaseperoxidase))

�� ProtectionProtection againstagainst somesome cancercancer



IronIron

�� In 1970s In 1970s athletesathletes –– lowerlower concentrationconcentration ofof
hemoglobin (a sign hemoglobin (a sign ofof anemiaanemia))

�� UnfavorableUnfavorable for for thethe performance performance 
�� LaterLater -- falsefalse oror dilutionaldilutional anemiaanemia, , sportssports anemiaanemia

�� AthletesAthletes –– a a highhigh risk risk groupgroup for for deficiencydeficiency ofof iron iron 
�� CausesCauses: : 

�� Iron  Iron  requirementrequirement andand//oror losseslosses exceedexceed iron iron intakeintake
�� IncreasageeIncreasagee requirementsrequirements: : duringduring periodsperiods ofof growthgrowth, , femalefemale in in 

reproductivereproductive
�� LossesLosses –– prolongedprolonged andand heavyheavy trainingtraining –– increaseincrease iron iron turnoverturnover

-- mechanicalmechanical traumatrauma
-- gastrointestinalgastrointestinal bloodblood lossloss



CalciumCalcium

�� RegularRegular exerciseexercise = = increaseincrease mineralizationmineralization ofof bonesbones

�� InadequateInadequate intakeintake ofof calciumcalcium –– cancan interfereinterfere withwith
optimaloptimal bone bone healthhealth

�� FemaleFemale athletesathletes
�� LowerLower bone bone densitydensity
�� AnAn increaseincrease risk risk ofof stress stress fracturesfractures
�� CausesCauses: a : a complexcomplex interrelationshiointerrelationshio betweenbetween hormonalhormonal status status 

(estrogen) (estrogen) andand bone bone healthhealth
�� IrregularIrregular menstruationmenstruation, , secondarysecondary o o primaryprimary amenorrheaamenorrhea --

gymnasticsgymnastics ((chronicchronic energyenergy deficit, deficit, psychologicalpsychological stress, stress, lowlow
body body fatfat


